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In the comparison of normally pulsating half-disks and those activated by a circuit wave of contraction a series of cuts, equal in extent to those used in forming the labyrinth in activated specimens, were made in the tissues of the half disks with sense organs in order to guard against any inaccuracy in the results due to inequality in the extent of the laceration of the tissues. The activity of the muscular tissue-rate of pulsation-was 3.143 times as great in the half-disk containing the circuit wave of contraction as in the normally contracting specimen, but after various periods of from 5 to 15 hours, when the titrations were made it was found that in every experiment except one the greater amount of CO2 had been produced by the half disk on which the senseorgans remained. In the single experiment which proved an exception to the regular result the excess of CO2 in favor of the activated specimen were very slight in comparison to the difference in rate of pulsation which for this specimen was 28 per minute for the half-disk with rhopalia and 118 per minute for the activated half-disk. Experiments with reversed selection showed that the inherited difference could be reversed in the same way that it is produced; the originally fast set was thus caused to become the slower one, and vice versa.
HERITABLE VARIATIONS AND THE RESULTS
Continuation of these two sets without selection showed again that the difference so produced was heritable. To test the permanence of this result these two sets of lines were now subjected to balanced selection for 21 days. On every day but one the lines that had been subjected to fast-selection averaged higher than the others, and the percentage that the difference in favor of the fast set is of the total number of generations produced by both together was practically constant; it was 3.97% for the first ten days and 5.01%
for the last eleven days. The results are thus the same as in our first set of experiments.
It was found that if conjugation occurred in the fast set, and likewise in the slow set, the difference produced by selection continued to exist after conjugation.
This third series of experiments has entirely corroborated the results of the first and second series. In a second clone, unrelated to that used for the first and second series of experiments, opposite selection for thirty days produced a heritable difference of average fission rate, a difference that gradually increased as selection progressed, indicating again that the effect of selection on this physiological character is cumulative. This average difference persisted through twenty-one days of balanced selection, twenty-nine days of mass culture followed by conjugation, and then fifteen days of further balanced selection.
All the experiments thus give concordant results; through selection of individual differences in fission rate it is possible to divide a clone into two divisions differing hereditarily in rate of multiplication. The effects of selection are cumulative; the hereditary differences between the two divisions become greater the longer selection continues. By reversing the direction of selection the hereditary differences between the sets are reversed. The hereditary differences between the sets persist through the ordeal of conjugation.
Hence, in reference to the physiological character studied, the selection of small individual variations such as appear within the pure strain or clone is an effective evolutionary procedure.
How are we to account for the difference between the results here set forth and those of older investigators? In Stylonychia we are dealing with an organism which is large enough to be easily handled and followed individually, so that no question can arise as to the purity of the pedigrees (as sometimes occurs with reference to Bacteria The lesion in the condition under discussion consists of a congenital anchylosis, due apparently to the failure of formation of the joint between
